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Bit&m-c - 
- .- _.-_ - . 

Llutpold Pharmaceuacais. hc. 
Shirkt~. Sew York 
Subxuss~on Dare: 
March 21. 1995 

REVIEW OF PFURMA COKWETICS AND fRON UTKLI2ATISN STUDIES 

Biostuciy Objective: 
’ The purpose of the proposed study HIS to cotuprc the reiative bioavaikbility of 

the test pmduc: DEXF’ERRUM~ (iron dcxtzan mjtctioa 50 m@mlI produced by 
Luixpold Phannrceuticals. Inc. w&h the refmce pdu~t KNFeI)R I~XYXI dextran injectioe, 
50 rngrnl] produced by Sterts Laborattics sad marketed by Se&n Phazxnaccuticai, fnc,, 
when _pwin co patients un&rgoing hemodislysis for end-stage rend disease. 
Bioequwalence was derentuned by two methods: 

( 1) Phammcokinetics of iron dcxsran and 
(3) Iron utilization for hemoglobin synthens and femnn-related stores 

The pharmacokiaencs study is herein reviewed by t&Division of Bioequivalcnce. Tbt 
second part (iron utkanon) was consulted to HFD-180, ‘The Agency recent& 
established that iron utitization snrdy couid be the pivotal study. 

General Background: 
Iron dextran 1s indicated for the srcatment of iron deficient patients in whom oral 

admkistrauon is unsatisfactory or impossrble. Parenteral iron supplements art required 
XI nearly ail patients with diaiysts assocaatcd anenua. The reigencc product 1s 
xkrunistertd inuan~wcuk~~ end illKmllOU5i~. 

The t’oxmulanons oi the test and reference products are PS fj1lows: 

DEXFERRI-M”[ 
Ineredient 
Ekmental Iron I as iron Dextfan) e 50 rng/xtu 
Water for ht~tcnon. ZSP qs. 

IYFeD” 
gp=& 

q.sc 

The pH of the soiunon may be adjusted wr& sodn.un hydro.wde and hydrochloric 
acid. The pH of the solution IS in the range of52 to 6.5 for the test and reference 
products and both products are isotonic. Sodium chloride is added to both products for 
roruclxy adjustment. Iron dcxtxan consists of a 
-hch is complexed to a 

In June 1968. the FDA accepted Fisons Phannaceuncak Wercm7 according to 
the prowions of a DE%-revltw 
DE,XFERRUM”’ . 

[n September 1991 Lwcpold Aled an .kYDA for its 
’ mciudiq a wawer request using Imftror? as the reierence iisted dnxg. 
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in 1991 Fisons wthdrew &nferau’ from distiburion due to GkfP probietns. NFeDR (iron 
dexuan myxnon. 50 mgmi produced by4 Srtns Laboratones I ~~stben approved in 1992. 
liter fist hng made available under a treatment ND. .kll subsequent appiicanons used 
NFCD~ as the listed reference drug. FD.4 reibscd to grant Lutpold pi waiver. 

Reasons for Denid of Waiver Requests: 
Pm of the basis for dental of the waver requests was tie draRnatic difference rn 

molecular weight between the test product and rekence drug. ?er OGD’s requesr 
iuitpoid compated m depth its ~0x1 dtxtran. 50 me/ml with knkron” and the current 
rcfcrcncc pro&a Steris’ INFeDR (iron dexaaa 30 meiml, m&ted by Schein’t+ 
Luqold reported tit B batch of its test product ~DEXFERIKX M, had a molecular 
l.veight of as determined by ’ using the 5arnc 
:ectique Luitpoid determined thmt the orig&taA ret’ermc~ pr~c& &&ronRI had a 
noiecular weight of a_ - and the cunem reference ( lNFcD3”’ ) had & molecular weight . ‘;l The uon dexPan product of has a 
ieporrtd molecular we@% oi Thus. the molecular wergbt of the test product 
ldls between the values reponed for irhkron’ or iXTeDR and 

Another probicrn is that iron c@mran 1s nor a true ,soiutron. On IOi2iJ92 Luitpoid 
requested that its product be walvcd based on its claim that int product is a coUoi@l 
solunon. As with parrmteral suspensions. p&renter& co&loidal solutions are considered by 
the Division of Biocquivaknce to bt a problem and waivers of in VIYO biocqutvalencc 
snidier are not grarwd on them. .-\cwrdingly, in the Gth cdrnon of&e m 
St FvalUpripns the WFeDR rating was changed &oru 
.A,P to BP: 

Pttarmaceuticaf Equivalence: 
In 1993 the Suitability Petition Comrmttce established that Lurtpoid’s iron dextran 

:s pharmaceuncaii~ cqurvalent to the rcierence cFeDA Luzrpold was tiormed that the 
Iron dexuan products wouid be coasrdered 8s pharmaceuncaiiy eqwv&nx wtthout regard 
113 rhe molecular we@. for regulatory purposes. Ln this Sukrabrlity Fctmon Comminee 
metnn+ it was concluded that a pharrnacokinencs snrdTiand an rron utiiizaaon study 
consrsun_o of dererrmnin g the degree of mobilitanon ot ~ton tim uon dextran to ferritin 
storage and hemoglobin syutbesis shouid be done. Followrng he Saitabiliry Petition 
~~:ocnnuttee mcctmg the tbn submimi a protocol which was iound.acccptable for a study 
to deterrwe If DE,XFERRIJMfil is eqawaiem to WFcDR. th: listed product tn dialysis 
dependent patients: 

Rackpround on Iron Destran Safety: 
r_)n 7” ( A’92 another wawcr request was submxned based mafllJy on hterarure 

rntbr;nanon. This is important infomttion but It was not total& con~ncmg that she 
wal\.er should be granted. This informanon follows. 

. 
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\(illions of panems were aeatcd with hf&~n’ (Fisons GOn de==) tvortdtide 
(o\lowmg the 1960’s and the sa.&ty ot the product has been generally recogmztd. 
in@&cccjld rcacnons. charactenzcd by sudden cardiovascular cokpsc ;md respiratory 
fail& have been reported to occur in 0.6 to 1.004 of parMltS a&r r~ctn;urp imferor?. 
TIICSC reacnons respond rcadilv to diphenhyfratmnc. srerolds aad eptnepke. Once the 
iiose 1s tolerated successiuUy, &ther uon dexuan administsanoa IS usually not a pra&lem 
I f each injcctlon does nor exceed 250 mg of iron. .-Use. rhc gooti sai%ty record on the iron 
Jexuan mjecnon 50 myd produced by as judg& 
*om reporung of adverse reactions was enzphasrzed by Lutpold. 

The low toxicity of iron dm as opposed to &cc ferric ions. is attributed to the 
stabi@ of the iron dexuan con~piex, Iron is steadi(y nmoved &am the ken dextran 
complex by the celis oi the reticuioendothefi~ system (ES>. After the iron is scpgnrted 
in the RES &urn dexxaa it is either bawd to the appmpnate uon b-g proteins for 
recirculation. or it is stored for repltishmenr of hemo@obin iron and &Leted iron 
resew sores. 

Da& were subsnzrted by Lurtpold on she quanaats of iron dexmen urjecnon. 50 
mg’ml distributed by uld advelsc &ug rcac’hana reported to 

ver 15 years. . reported one adverse eff~ m ZQ.000 ampules for 
its product. iron dexaaa injection has a molctuiar weg&t of W&h 
piaces the molecutar wei@ of :Or .Lirir(lold’s tksr product birween tic vahes 
reported for Meron’ imolecular weight of or INFeD”’ (molecular ~c~pht of 

and product. Hawever. . product tr not approved by the 
V’s FDA. 

1. PZfARMACOKWETICS STUDY 

1. Criteria for Elifgibitity of PPtienu: 
The panems were maie or female pauents IS yars or more xn age underpourg higk 

tfux hemodialysis for end-stage renal disease and had life rxpectangrts oi more than 60 
clays. Tix paaenrs were on tpoenn alpha therapy fo-r dlalyas-asscqiared ~SWUM. The 
panents were iron dericicnt recyclirlt_o parent& iron suppiemtntaqon as dti*med by . 3 0 P--l 0 

The panenrs’ underwent a phys& examinanori mciudinq vital signs ( respirarory 
rate. tempkrature. pulse rate. and blood pressure,). and a medical h&tory rvas taken. 
Mematolo@cal evatuaaons included white blood cell count an~u~iear antibody test. 
rheurnacold factor. hemoglobin. hcmatocnt. plasma fepsm. ;md rriulsfcnin sanmmon. 

Each subject signed a wmen consent. Prior to the stm ct’xhe study the study 
protocol was approved by the lnsrinmonal Review Boards or’ - 
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B. Exclusion Criteria: 
1 .+cnvc tiamsnatory disease. tiection. or carculom~ likciy to produce 

r~~~d~tndathelial blockade. 
> -. ACUW gastrointettiml bleeding (hematochczia G: htmatemesrs ). . \ Elecnve surgery prior to study completion: nonciecnve surpcry dwtng r& 

cousc of the study resulted in discormnuanon riom tit smdy 
4 Previous sensitivity to iron dextran. a 3. Oral iron supplemcntaaon within 48 hours pnor ro the study enay. 
6. Treamtent with iron &man txcept far the 0.5 mi iZ5 rag) rest dose. wit&n 

one mottth of the fust scheduled dose. -r 1. Trdion depaxbcy or aadiasicm w&in one moath of study entry, 
s. Parients were reqa&i to abstain &om alcoholic beverages for 48 hours 

ptim to dosing and until the study was completed. 
9. Oral giucocorticosteroid therapy 

c. Study Deslga: 
h smglc dose. opewtabcl, randomized two-ay crossover study was conducted on 

20 male or female iron-deficient pat&w undergo@ hernodialysts for end-stage rc& 
disease. The time between phwes wets one week 

Since an@rylacac and other serious reactions may occur with adm,&a-&on of 
iron dextran each patient received a 0.5 rnI(25 mgj test dose oi,DEXFERRUM~ at nine 
days (-9 days) prior to the administration of its tirst full dose t IO0 mg). Two days Iatter 
t,-7 daysj each patient was administered a 0.5 ml (23 rng] test dose oiI’NFed*. Each 
subject was abscwed for 45 mmutes after the 25 rnlp test dose ior the development of 
3zdverse reactions. 

D. Dose: 
Two d of the test dxug, OE.XFERRLN”’ (uon dexran. 53 mgml.r or 1.3 mi of 

:he reference drug l?JFeD” (iron dexam 50 mgmi. matitetea by Schcg~ was 
admtntsttred vta the venous port of the dialysts rub&g. Study drug admmsoauon 
clccurred at the be-p of re@ar dialysis ceaurmts. The DE,XFERJU&l~~ lot 
number was 3554. and had an expiration date of W95. The KFeDa lot nusaber was 
“3 FO 10 and had an expiratioo date of f 294, The study was compieted prior to the 
cqiranon of either product. 

E. Blood Sample Cdlltctioa: 
Blood samples were collected at 0. 1. 2. 4. 6. S. 24. 43. “1 md 96 hours followmg 

cirtq adminwranon. 
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CIinical Methodology: 
T’ne ciirucai pomon oi the snrdy was pen’ormea 31. 

. 

Ihr 
Samples were prepared according to standard operamg procedures for siupment to 

During the course of the study, th; 
nephrolo_Py at 

site investigator. 3 professor of 
ran&red his afiiliaaon tiom~ 

Pa&t& transferred wtth kim. urcluding the paaent who 
gmctpatcd as the t’inal study subject. This study \vas compieted WI& the approval of& 

which had resqewed the study at the cul~c :t was uunattd at the 
;tte 

G. Subject lMonitoring: 
Patients were manaqed on an outpancnr basis during the treattncsnt and foiiow-up 

penods. Adverse events and vital signs were monstored for 45 minwcs followme &e test 
doses. and at each timtpomt for blood coktion folIowing adxnimstranon of the-m irm 
dexuan doses. 

I-L .Analytical ~Mtthodology~ 
The anaiytical pomon of chc study was pen‘ormed b> 

. . 

1. hsray Validation and Quality Conrroi Dam: 
The samfactory performwe oi tit total iron. rransicmn-iran and iron dextran 

kremttnanons over the course oi It months 1s sho\%v In Table I 
\*sildanon data ior all the measured compounds we 

The assat: pre-studv . 
s ummanzed 

5mstacforv 
in T;lbie 2 &d It IS 
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Tab\e 2. Pre-study Assav Vslidntion 

Tout’ iron -- 
Iron Dtxtran 

j Scmtivity (mcgicU\ 9 I 

J. Pharmcokinctic and Stotisticaf Analysis: - 
The data m the renninal. log-linear phase wre azttiytcd by ltirar regrcsswt to 

wunate the tenaural disposition rate constant and half-life. In nearly all pauents. a good 
r’snmate of the terrrwal disposnion phase was obtatned Eiom the last ;tou to seven data 
gomrs. WC,., was calculated usurg the trapezoidal method. and AUC.,..,~ was calculated 
by aciduq C: .‘Ke to -\CC,,.,. 
/Or each product. 

Four different XL’C’S were dererrrxned for each subject and 

I The first XUC MS that dettrmntd from zero IO 96 hqwus ( xL’C,.,). This 
are’8 uxiuded the me zero concenuaaon etsen lithat value n-as not rem. 
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9 -. ne second area. ~tlC*.~~,,, was derived from XT&,. The WC,., 
was ad&~cd for the apparent tron dexaan wh~h was $?restm at tune zero to 
ye AK,.,,, as follows: 

XUC,.*#&, = .wc,., - fx&. 
w&t K is the ted disposition rate constant. 

3 TIC tfLlrd ~JX of ,4X presented was AK,.,. .l.Kq.,, was calculated as 
AUC,., = AK,., - ct&. 

1. The fowrth type of AUC presented was the .4LC,., rrkvurd dtmmned as 
folIows: 

’ 
AUC,- = AUCcl.uMti - C,&. 

.-WOVA’s were perfarmed using SAS GLiM proccdwcs. The-tibttic mean and 
%a’ were csicW for erch phsrmtcoki~~uc parunctcr. The geenntoic means and 
maximum lwihoad csrimsac (Icast squares e!hmttes. or point esrinrwN) of the ratio of 
DE,YFEl#KJMN to lNFcdR for .4UC, and C,, were cafcuiated by the fm for AK,, 
=d C,. The ANOVA incl@cd sequence. subject k&in s@~ence. phase. and drug 
treatment m the srattsucal model. The 30% confidence’ levels were dererttxtncd for C,, 
and AUC,.ti 

IL Results: 
Twenty pariems. 10 males and 10 feznalts, started the study. Ten patients were 

enrolled at each trCasment site. AI1 20 subjects &tGshed the study. 
The maximum iikeli&~od csttmatcs (least squares porat cam&t&) for .WCo,,, 

.WC,,,andC,, daivedhnscnm ~oace~~8tiaus Whictt wrenotadjustcd for-e 
zero concentrations are 1.29, 1.64 and 1 .OA respectkAy ifable 3). The corresponding 

Table 3. Getxnctric :Wana of iron Dexttm Phwtnaroidnetic Pathmeters, Least 
Squares Paint Estimates and 90% Confidence intervals Folbwing htmvcnous 

VRDlrficrrumR Ta4t,PndiNFeD. N-20 

Least Squares 90% Confidence 
Paint hewalg 

(‘Not &&g&J& tron Dw CB it w 2,~roj 
.wc,,., (hrqlgd)’ 159641 ! 24023 t.29 
UfC^.ihrl? . -i___- 
Crnax’l pgdI) - 

!G 4 
j292 3162 1:oi 

A IX.,.,, ( hr-kg/d15 :t O&73 135756 
kq max ( yydI\ 3207 2973 
* Derived from revlcwer’s SAS analysis 

f.70 
1.08 

The cantidcnce 
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mrem& do not fall within the Limits of 80% to i2S% for AL& Qr for AK,,. The 
point whtncs obteiatd ftom the aaplysis of log traxwforxncd d8ta for AUC,, and AU&, 
rild not fall b-i&in 0.80 to 1.25. However. treaumnt did not have a statically signific~t 
effect on C,,. SW pornt cstkaode?i and canfidierrce intends were obaincd if the 
p~~cttets WCR derived from sm,zn concc13~ons which were adjusted for me zero 
concentrations. S&o, there ~8s no significanr squcmx e&t beQMXx2 parieats who 
received the test JK&XX &st mtd p~tkm who recciwd the refkreace product ht. 

The tron dcxmm mithzueric IXIC~LI phrmProldne& puamrtulrs At.K& AUC,,, 
C’,, TablD Tr-, Log,&.JC, Log,,,AUC a.a and Lcrg&, prpuo~wm are shown in Table 
4. Ako. tllc ttst-to-h@ mios for 
The arua undur tht iron dsxtna ccsnm 
w&s longur, and ckwtnct rttt siuwtr ahcr 
phum&CokiwriC ptmamtm AUC,, AK& aad C, &crind.ti scmmx coaceuti1)1u 
which are not adjured for time zero tcmccnrrarions aurd which am adjusted for time zero 
zoncenrmkms are very similar. 

- 
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The test-to-reference r~rm fur m&vtduaf paaeno for tie D~~aN~kuJen~ 
parameters AK,.,, ALE,.,, and C,, xc snown ls~ Table 6 i2dy one subject csubyxt 
2091 had alI AK,., T R my0 rht fell beween 0.80 and 1 .Z 3. %ese test-to-reierence 
:a00 dam far uxiivid~ pat&m arc sursun;urzed III Table 5. ne m&w ranos from 
~~nadfu~tegj tune zero conccnrrauons for AK,,.,, .AL’C,.,ti a~ C, --yew 1 48. 1.90 and 
1 05: resptcuvci~y. The man twos from unadjusted rime xo ccncennarions t’or AK,,, 
-\L;c fi.,,g and C, were 1.42, 1.87 and 1.06. respecuvtily T;-ie ranges oi ~3~20s Tom 
*cmadjusted time zero conwnuauons ior AU&, ALJC,., and C, were 13.12 to 2.05-O. 13 

2.77 and 0.5 to 1.44. respcctivel2v. Of tlze 20 subjects the number oi subjects wth T/R 
:nos that fell wittrirr the limits of O:SO to 1.20 for AK%,, AUC,, azxd C, using 
unadjusted time zero concerurati~ were 3. 1 and 16, respecnveiy. The test-to+efercnce 
rauos for individual patients for the pharmacokinedc -paraxnetcr~ hGC3.~, ASK,, and 
C,, derived from serum conc~m which were am not ad&wed for time zero 
conccnuauons and which were adjusted far time zero concentraaaq 5ye very similar. 

Table 5. bon Dmp~l TesvRcference R&OS for AUG,, -~UC,,.i, and 

I LO, Fotfowing i,ntravenous Dosing of D&XFl%RLW” and Wed” C4=20) 
I 

ed for Time Zero 

. 

. sunrmtrv oi a-s. -- - . 
Adverse kcnons were detcrtnsned by: volunrctred cotnxneitrs by panents. eiicitcd 

informauon during obsctrvttnon by ntphroiogy ~urscs, motutonrrg wai stanstics during 
the admimsuauon and obsewarton phases, md tvajuauon oi Labotarory results. 

The total number of exposures to the test and reference con dexnxn III this study is 
too small to prectsely esnmatc adverse reacnon rates. but the adverse reacnons noted 
were mlid for both drugs and no severe or unmeciiatc reacnons could be refattd to their 
xim.uumanon. 

Hypotcnsion ts a customary rcacnon in d;alysis procedures. Though the study 
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dcsrg~ made it impossible to discern bt~reerr dialysis-related and dmgretated 
ttvp&ens~or~ the fhn statisacaliy analyzed the occu~+cncc of hypocclision during the test 
& stt@ doses and found no reiauanship berwecn chaages in biood pressure and 
rrtarment type. 

Tnt charactensnc concurrent chical compiicanons of tkc sm@ g~up combiacd 
witit tfic normal adverse txpenences cacountercd durtng hemocimiysis. espec~d& vase- 
mstabiiity tcsu&g from tluid shifts during high fiux di’dvsis. made it impossible to 
discern be~een dialysrs-related and cirq-related hnoteusron. 

M. 
1. 

, -. 

3. 

4 

3. 
6. 

7. 

Comments on Phrrmrcolticbetic;s Subuiiuion: 
The dam set is codowpded w&h resiciosl carryover effect. Scvetal subjects had 
non-zero pre-dose concen~ou~, even in the Grst period (WYWC of tkt test doses 
of the test and reference drugs on days -9 and -7, rcspectiveIy]. Given the long 
ha&life of the drug, a 6-7 da)/ washout is inadequate. 
In this study AU&,,, 1s not a refiable measurement since the empoked port&~ 
is too large. . . 
k&tticai data colIccwci by Luitpold on rime igs of the re@enoe product NFcfl 
document significant va&tion in molec&r weights of the reference product. 
The cou§dcnce imemais do not fall within &he limits of 80% to 125% for .G&,., 
or for AK,. 
Treaunent did not have a statistically significant e&et on Cm. 
The point estimates obtained &urn the analysis of log transfoimc?d data far A&, 
and AUCbH did not faII within 0.86 to 1.25. 
Tke mean serum DE4XFERRUMM concentzauons for each t&me point for 
Lui~old’s DE2XFERRUMn’ and Steris Laboratones’ MFed“were not submined 
nor were tke me8n serunt protiles (graphs) presented. 

11. IRON IX’ILLZATIUN STUDI’ 

In the iron utihrauon study bioequrvaience was established by determining the 
iron utihzarion for hemoglobin synthesis and fetirin-related stores, Lron utilization was 
esttmatcd by det etmining aon sores and new hemc@itbm symh&s priar to dostig and 
2 ‘0 days after the last of five LOO mg doses. I Ins study was conduct& between October 
1993andAugust 199Jat”’ * -*’ * “* * The 
analywsl portion of the study was performed by 

4. 

I. 

Pertinent Paraphrased~Rema&s of HFD-180 Director’s Cover Letter on 
Medical Ofker’s Rtvicw’of Iron Utiiirttian~ Study: 
in the uon utilization study hirpotd’s DE,XFEXKl;?d” G~CBI dextran i~jecUoa 50 
mgml) is at least as good as P!FeDR iiron dchn mjecuon. 50 sngml~ produced 
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-. 

B. 
1. 

-! 
.m.  

. 
3 . 

4. 

7 -. 
3. 

bv Stens Laboratones and muketed by Schcln Pharmaccuncal, Inc. 
rf tit m plm to aQunister the product intmmztuscul~i~ B ph~~r IV 
bioav&abav st&y m,@t be rquestcd and a posmaricettng sumiikmce should 
be use~ to PI& up fdutts of tfterapeuric effect by that route if they occur. 

Summary and Conciwions iron Utilktion Study from ~&kkal Reviewer: 
DEX!‘E&%~~ and U4FeDR ueament did nor result I.IX sta~sdcai& diffcrmt mm 
vaiues of pcrcem mobilization. 
Both toti iron and ferntin dcmmstratcd a sratist~caiiy sigxifkmt tic effect but 
no u-at e&ct. DEXFEl?JZUMR showed a llvge decmso: iu the TIBC (total 
irou binding aQ8Gity) 8ud a 18rgG-r lxcrG88c ix thG 9% @ansfGrliP S8tURHiOn. 
Hemoglobin did not dcnmmcate either 8 sutdiqdy si@wt -effect on time or 
UC8lSWSlt. For serum iton there w1s musizralEy SlgaifiCant iUtG%XiOn betwen, 
tixxe and UtaDlbCltt. Thm was an incrG8Sc in Suivn irOD for t&C DEXFERRUMR 
Beated p8titntS. but vmu&&’ no rntttase for tht l-Xl%D” WNCd p8tHntS. 
There was no overall dimeact in thG prOpomon 0fpaaGm cxp-ctitncing no 
adverse events. a hypotensive reactkxl aft= Wo hOUS. 8 probabtc ditiysisaGked 
adv~rsc cvelst or a possible drug reaction. 
WIIGX ail data nbtive to hypomuive $~ex~ts WCI% aadyztd there was no evidence 
t0 SUg&t~t th8t DEmmt&fR C0@8& t0 INFeD” adminisaatiot3 WBS 

complicated by a hightr ratG of hyputcczsive reacrims. 
The 0th adverse reactions aoted during thG study C&I also have a stronger 
relationship to the Myis tre~ent than to the drugs adxninistered. 

Recommendrtioas of Mcdirrl RtviGwer on the iron Utilizsttion Study: 
Ln the iron tiization snsdy DE,XFERRLNR has performed as wet1 or better than 
:bt iistcd drug. iSFeDR. in providing the paucsts ~I;ith a suppitment of iron for 
:eplcnsshment oi iron stores and new hemogiobm s>nthtsis. 
Safety of iron dextran complexes had been established prior to Q-I& study. 
DEXFERRlN” is approvable. 

I Luirpo,ld claims in its applicaaan that its product 1s mended only for titr8vmous 
adm&istration. The reftrcnce product is ad@nistered intmx~mlar~y and 
mttavenously. However. Ltitpold’s bd&iing safes that its DE3CFERRUMR is to 
be administered inmau~scuiarly and intmvcnously. Both bi$c@vaicncc studies 
( phamacokinedcs and iron urilizaaonl were done usrnp only the intravenous roust 
of nriminrsmmon. Therefore, the t’znn should submit a post appruval commitxmt 
to perform a Phase iV study ustng the in~am~scuiar route of administmion. 
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IV. OVERALL REXOMMENDATIONS ON AH’LICATIQN 

7he pfwvmacokinedcs am of the bioequivaimsce study conducted by Lurtpold 
Phum8ceudctls. Inc. on its iron &xuan iujectiop. 50 mg/mL Cornparing it to 
IM?tDR (ircttt dexosn, 50 mgnnt producd by sttis i..aborawries aad marketed by 
Schcin Phafinrccuticxtl, Inc. j after intrav~ovs adnksuatioa si’xnvs that the test 
pro&m is bioavrrilable. 

T’hk iron ~tikizaion aran of&c hiaquivrksafc study caaduct~d by Luitpold 
Phuzmaeuticrls. Inc. an its iron &xtr%n in&mm 50 mgcmL :compuing it to 
INFO after intravenous admini~ari has been foumd to ble accqmblt by the 
Division of Biocqtxivaknce per recQLDmcIlbltiQtls of tic lrnedi~& rcvicwcr (section 
C of t&e mm utkation part of this review). 

, 

The fm shouid be advised of the rccommen&tions. 

-e . . 
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